According to Planck's blackbody law, IR imaging can be performed without an additional light source, such as the sun. The IR radiation from any object that is near room temperature or hotter can be collected-using thermography or IR imaging-to reveal intrinsic temperature-related properties. Today's IR technology improves many processes, including night vision and target tracking for homeland security and defense, non-destructive failure detection in industry, chemical sensing in medicine, and free-space communication.
Figure 1. (left) The band alignment of InAs, GaSb, and aluminum antimonide (AlSb) can be used to make an IR detector. (right) Wave functions of electrons and holes in an InAs
of the imager. We developed a new variant of a type-II superlattice, called M-structure, because of the M-shape of the band alignment (see Figure 2) , which allows for moreflexible control of the energy gap, energy levels, and effective mass. 2 This novel material is incorporated at the main p-n junction of the detector to reduce the intensity of the electric field, thereby lowering the tunneling current through the junction, which reduces the noise at the detector level. In addition, significantly enhanced material quality provides high quantum efficiency-in excess of 50% and 75% in configurations for front-side and back-side illumination, respectively. We also minimize the surface leakage of the photodiode by using a double heterostructure architecture. 3 This design can be successfully passivated with various dielectric layers. Finally, we completely remove the substrate of the array to maximize the optical response in back-side illumination. This also reduces the effect of thermal stress when cooling the camera. Overall, our camera performs high-quality imaging, only limited by the performance of our testing set-up (see Figure 3 ). Temperature differences as low as 20mK can be detected within 100µs. 4 The design and fabrication processes developed in this work make type-II superlattices a viable alternative to HgCdTe for IR imaging. In the future, the uniformity of this new material system and the lower cost of the substrate should significantly reduce the cost of focal-plane arrays. Moreover, the flexibility of the superlattice is essential for the future development of multicolor imaging systems. In addition, developers can grow highquality superlattices on alternative substrates because of the relatively small lattice mismatch of GaSb to GaAs and silicon. This collection of characteristics should encourage new applications of IR-photon detection.
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